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Abstract 
The purpose of this study is to explore the relationship between pre-service teachers’ self-efficacy in laboratory and 
their anxiety towards chemistry laboratory. Relational screening model was used in the study. “Laboratory Self-
Efficacy Scale (LSES)” developed by Ekici (2009) was modified to be used on pre-service science teachers and 
“Chemistry Laboratory Anxiety Scale (CLAS)” developed by Bowen (1999) and adapted to Turkish by 
Azizoğlu&Uzuntiryaki (2006) were used as data collecting instruments. 363 Pre-service science teachers were 
sampling in the study. As a result, all relations between LSES and CLAS are found to be negative and meaningful. 
Within the scores of LSES, there is significant relationship in the gender and secondary school type, however there 
is no significant relationship in the frequency of laboratory usage in secondary and university education. In the 
CLAS scores, there are no significant results in gender, grade, the type of secondary school and the frequency of 
laboratory usage in secondary education, but there are significant results on the frequency of laboratory usage in 
university education. 
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1. Introduction 
Pre-service science teachers’ self beliefs in their capabilities to fulfill their profession have a great importance on 
developing their teaching abilities, domain knowledge, etc. and on using these skills effectively during the teaching. 
Self-efficacy belief has an important place within these beliefs (Bal, 2010). Atıcı (2000) and Aston (1984) defined 
teacher self-efficacy as teachers’ beliefs in their behavioral performances and attitudes for a successful teaching and 
in their capacities of increasing the performances of the students. Self-efficacy in science teaching is described as 
teachers’ judgments and beliefs in teaching science efficiently and in their capabilities of improving student 
achievement (Özkan, Tekkaya&Çakıroğlu, 2002; Akbaş&Çelikkaleli, 2006). Laboratory, especially in science and 
chemistry education is an indispensable part of. In addition to researches on self-efficacy in science and chemistry, 
research on laboratory self-efficacy is also extremely important because measurements of teachers’ and teacher 
candidates’ self-efficacy in a specific domain allow their behaviors to be predicted more accurately (Morgil, 
Seçken&Yücel, 2004). According to Turk (2010), even if the laboratory settings are well-organized, successful 
teaching cannot be provided unless the teacher is competent in this area. Science teachers should be well-educated in 
this domain, follow up the contemporary developments, use the laboratory equipments consciously, be able to relate 
science domain with the other domains, and have compatible laboratory skills (Turk, 2010). 
Anxiety towards chemistry has been defined in different ways by various researchers. While Breslow (1993 cited 
in, Azizoğlu&Uzuntiryaki, 2006) defines chemistry anxiety as the fear of chemical substances, Eddy (2000) 
indentifies three components for anxiety towards chemistry as learning chemistry, being evaluated in chemistry, and 
handling chemicals. Additionally, student interview results show that the use of mathematics, to answer questions, 
inability to relate to everyday life, students’ anxiety about learning chemistry. The types of the chemistry test and 
chemistry test itself lead to anxiety among the students. The researchers also addressed that chemistry anxiety results 
from Bunsen burner, fire, unstructured labs, acid burns, explosions, getting chemicals on skin, collecting data and 
time management in laboratory as factors to provide anxiety towards chemistry, which also effect students’ 
performances in the laboratory (Eddy, 2000; Azizoğlu&Uzuntiryaki, 2006).  
2. Purpose of the Study 
The main aim of this study is to investigate the relationship between self-efficacy in laboratory and anxiety 
towards chemistry laboratory of pre-service teachers who have taken the general chemistry and general chemistry 
laboratory courses. The following primary research question formed the basis of this study: Is there any significant 
relationship between self-efficacy in laboratory and anxiety towards chemistry laboratory of pre-service science 
teachers enrolled in Faculty of Education, Department of Primary Education, Science Education Program? 
Relating to pre-service science teachers’ anxiety towards chemistry and self-efficacy in chemistry laboratory, this 
study addressed three research questions:  
1. What are the levels of pre-service science teachers’ self-efficacy in the laboratory and anxiety towards 
chemistry laboratory? 
2. Is there a significant difference between the anxiety and self-efficacy towards chemistry laboratory of pre-
service science teachers in terms of gender, grade levels, high school type, the frequency of using laboratory in high 
school and the frequency of using laboratory in university?  
3. Is there a significant relationship between pre-service science teachers’ levels of self-efficacy in laboratory and 
their anxiety towards chemistry laboratory? 
3. Methods of the Study 
In this study, quantitative research design and a correlation scanning model were used. 
 
3.1. Instruments 
 
Laboratory Self-Efficacy Scale (LSES): In order to determine the level of pre-service science teachers’ self-
efficacy in laboratory, Laboratory Self-Efficacy Scale (LSES) was used as a first data collection instrument. This 
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instrument has been developed by Ekici (2009) to be applied to Biology teachers. It is a 5-point Likert-type scale of 
18 statements and 2 factors. The alpha reliability of the scale was calculated as 0.90 by Ekici (2009). In this 
research, this instrument has been modified to use on Science Education pre-service teachers. 
Since some of the items in the original scale were not convenient to be applied to pre-service science teachers, 
these items have been modified through a scale-adaptation process. The scale adaptation process was performed 
with the following procedure: Adaptation of the Items, Expert Opinion, Pre-trial, Reliability and Validity (Karasar, 
2008). In order to test item validity, the item-total and item- reminder correlations were examined first. In the scope 
of the validity study, the construct-validity was examined by exploratory factor analysis through the rotational basic 
components analysis method. Prior to the factor analysis, the compatibility of the data with factor analysis was 
tested through Kaiser-Meyer-Olkin and Bartlett tests. The KMO value for the factor analysis was found as 0.936 
whereas the result of Barlett test was significant (x2=2944.063) p<0.01. It is suggested that the KMO value should 
be a minimum of 0.60 so that factor analysis could be done with the data (Pullant, 2001). In our case, the KMO 
value was found as 0.936, which is higher than the recommended value, and results indicated our data satisfied the 
psychometric criteria for factor analysis to be performed. The factor analysis was carried out in order to have a 
meaningful construct and compose a set of interrelated variables which assess the same feature as a result of 
assessment of the relation by identifying basic variables or factors that are classified among many variables 
observed. Varimax rotational method, which is convenient for more than two factors, was used to reveal the factor 
loadings. Three factors with eigenvalues greater than 1 emerged from the analysis. In order to interpret the factors 
more easily and relate them with their corresponding items, varimax rotational method was used. All the 17 items in 
the reduced Laboratory Self Efficacy Scale matched to the structure of the scale and each item loaded only one 
factor. As a result of the adaptation process, LSES has been structured with 3 factors, eigenvalues of which are 
greater than 1. 
In this study, total variance of LSES explained was found as 59.475 %. It can be claimed that this variance, 
which is greatly above the acceptable 41% variance level, enables LSES to have 3-factored structure. Eventually, 
the reliability of LSES was calculated through internal consistency (Cronbach Alpha). The internal reliability 
coefficient of the LSES was calculated as α=0,920. Additionally, the internal reliability of three factors were 
calculated, respectively, as α=0.882, α=0.831 and α=0.748. All these findings prove that LSES has a satisfying 
reliability level. According to the results of the analysis to prove the item validity, construct validity and reliability, 
LSES has been obtained with 17 items and 3 factors. The lowest and the highest scores that can be taken from LSES 
were defined as 17 and 85. 
Chemistry Laboratory Anxiety Scale (CLAS): In this study “Chemistry Laboratory Anxiety Scale (CLAS)” 
which has been developed by Bowen (1999) and adapted to Turkish by Azizoğlu&Uzuntiryaki (2006) was used as 
the second data collection instrument. The instrument, originally in English, is composed of 5 factors. However, 
after the reliability and validity analyses, the reliability coefficient of the new instrument with 20 items and 4 factors 
is determined as cronbach α=.88. The highest and the lowest scores of this instrument are 100 and 20, respectively. 
 
3.2. Samples 
The sample of the study was 363 pre-service science teachers from 1st through 4th grades who have taken the 
General Chemistry and General Chemistry Laboratory courses at the Faculty of Education, Department of Primary 
Education, Science Education Program. 
3.2. Analyzing Data 
 
Quantitative data was analyzed by using SPSS 16.0 program at the .05 significance level. ANOVA, independent 
sample t-test and post-hoc test methods were used to evaluate the scores derived from the scales in terms of the 
socio-demographic variables of the participants. Pearson correlation coefficient was utilized to determine the 
relationships between the scales. 
46   Fatma Gü lay Kırbaşlar et al. /  Procedia - Social and Behavioral Sciences  174 ( 2015 )  43 – 50 
4. Findings 
The research findings were evaluated in accordance with research problems. 
Problem 1. What are the levels of pre-service science teachers’ self efficacy in the laboratory and anxiety towards 
chemistry laboratory? 
 
The scores can be taken from LSES are ranging between 17 and 85. In this study, pre-service science teachers’ 
total score of LSES was measured as 64.0083. The scores taken from CLAS ranged from 20 to 100, and pre-service 
science teachers’ total score of CLAS was measured as 47.6887 (Table 1). Please do not change the margins of the 
template as this can result in the footnote falling outside printing range. 
 
Table 1. Pre-service science teachers’ total scores of LSES and CLAS 
Scales Score X SD SE 
LSES Total Score 64.0083 9.67239 0.50767 
CLAS Total Score 47.6887 11.9154 0.6254 
 
Problem 2. Is there a statistically significant difference between the laboratory anxiety and chemistry laboratory 
self-efficacy levels of pre-service science teachers in terms of gender, grade level, high school type, the frequency of 
laboratory usage in high school and the frequency of laboratory usage in university? 
In order to determine whether total scores of LSES differed between genders of pre-service science teachers, an 
independent-sample t-test was conducted. As seen in Table 2, the independent-sample t-test scores showed 
significantly higher scores of girls than the scores of males. Conversely, the results of the independent-sample t-test 
which was conducted to determine whether total scores of CLAS differed between genders of pre-service science 
teachers showed that there is no statistically significant difference between CLAS scores in terms of gender variable 
(p>.05). 
 
Table 2. The results of independent-sample t-test conducted to define LSES and CLAS total scores in terms of gender 
 
Score Group N X SD SE T test t df p 
LSES Total Score Female  282 65.0284 9.18838 0.54716 3.819 361 .000 Male 81 60.4568 10.5048 1.1672 
CLAS Total Score Female 282 47.209 11.5192 0.68596 -1.433 361 0.153 Male 81 49.358 13.1428 1.46031 
 
In order to determine whether LSES and CLAS scores differed between grade levels of pre-service science 
teachers, ANOVA was conducted. As seen in Table 3, the results showed no statistically significant difference in the 
total scores of LSES and CLAS in terms of grade levels (p>.05). 
In order to determine whether total scores of LSES and CLAS differed in terms of high school type of pre-service 
science teachers, ANOVA was conducted. The results showed that there is statistically significant difference 
between LSES scores in terms of high school type variable. 
After ANOVA, Levene’s test was conducted to decide on the homogeneity of the group variances. Since the 
equal variances are assumed (L=0.638, L=0.528, p>.05) LSD test was used as a post-hoc analysis  in order to 
determine source of the differences on means in ANOVA. As seen in Table 4, the results showed that LSES total 
scores of pre-service science teachers that graduated from Anatolian High Schools have significantly higher scores 
than other pre-service science teachers that graduated from public high schools and teacher training high schools. 
Conversely, the results showed no statistically significant difference in the total scores of CLAS in terms of high 
school type variable. 
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Table 3.The results of ANOVA conducted to define the difference in LSES and CLAS total scores in terms of grade level. 
N, X and SD Values ANOVA Results 
Score Group N X SD Var. K. SS df MS F p 
LSES Total Score 
1. Grade 123 63.2602 8.91751 Between 350.25 3 116.75 
1.251 0.291 
2. Grade 77 65.5714 9.36318 Within 33516.73 359 93.361 
3. Grade 74 63.027 10.2141 Total 33866.98 362    
4. Grade 89 64.5056 10.4099       
Total 363 64.0083 9.67239        
CLAS Total Score 
1. Grade 123 48.959 11.8283 Between 595.315 3 198.4 
1.402 0.242 
2. Grade 77 45.935 11.974 Within 50800.51 359 141.5 
3. Grade 74 48.635 12.1831 Total 51395.82 362    
4. Grade 89 46.663 11.6774       
Total 363 47.689 11.9154        
 
 
Table 4. The results of ANOVA conducted to define the difference in LSES and CLAS total scores in terms of high school type. 
N, X and SD Values ANOVA Results 
Score Group N X SD Var. K. SS df MS F p 
LSES Total Score 
Public 146 62.59 9.6624 Between 1048.18 2 524.09 5.749 .003 Anatolian 160 65.92 9.1073 Within 32818.8 360 91.163 
Teacher training 57 62.28 10.431 Total 33866.98 362    
Total 363 64.01 9.6724        
CLAS Total Score 
Public 146 48.9247 10.8774 Between 745.71 2 372.9 2.65 0.072 Anatolian 160 46.0750 12.1041 Within 50650.11 360 140.7 
Teacher training 57 49.0526 13.4953 Total 51395.82 362    
Total 363 47.6887 11.9154        
 
As seen in Table 5, no statistically significant difference in the scores of LSES and CLAS were found in terms of 
frequency of laboratory usage in high school education. 
 
Table 5. The results of ANOVA conducted to define the difference in LSES and CLAS total scores in terms of frequency of laboratory usage in 
high school education. 
N, X and SD Values ANOVA Results 
Score Group N X SD Var. K. SS df MS F p 
LSES Total Score 
Never 207 63.6039 9.49438 Between 78.945 2 39.473 0.421 0.657 Sometimes 117 64.5641 9.39496 Within 33788.03 360 93.856 
Often 39 64.4872 11.4475 Total 33866.98 362    
Total 363 64.0083 9.67239        
CLAS Total Score 
Never 207 48.2126 11.6978 Between 690.134 2 345.07 2.45 0.088 
Sometimes 117 48.0855 12.1681 Within 50705.69 360 140.85 
Often 39 43.7179 11.8565 Total 51395.82 362    
Total 363 47.6887 11.9154        
 
In order to determine whether LSES scores differed with respect to frequency of laboratory usage in university 
education of pre-service science teachers, ANOVA was conducted and no statistically significant difference in total 
scores of LSES was found (p>.05).   
However, statistically significant difference was found in total scores of CLAS with respect to frequency of 
laboratory usage in university education of pre-service science teachers (p<.05). Levene’s test was conducted to 
decide on the homogeneity of the group variances. Since the equal variances are assumed (L=1.509, L=0.363, 
L=1.806, p>.05) LSD test was used as a post-hoc analysis in order to determine source of the differences on means 
in ANOVA.   
As seen in Table 6, the results revealed that the students who ‘always’ used the laboratory in university education 
have significantly lowest scores of CLAS compared to other students who used the laboratory ‘sometimes’ or 
‘often’. 
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Table 6. The results of ANOVA conducted to define the difference in LSES and CLAS total scores in terms of frequency of laboratory usage in 
university education. 
N, X and SD Values ANOVA Results 
Score Group N X SD Var. K. SS df MS F p 
LSES Total Score 
Sometimes 38 63.0789 11.3599 Between 49.41 2 24.705 0.263 0.769 Often 103 64.4078 8.87433 Within 33817.57 360 93.938 
Always 222 63.9820 9.75026 Total 33866.98 362    
Total 363 64.0083 9.67239        
CLAS Total Score 
Sometimes 38 50.7105 13.88156 Between 1084.618 2 542.31 3.88 0.022 Often 103 49.4854 11.1846 Within 50311.21 360 139.75 
Always 222 46.3378 11.73263 Total 51395.82 362    
Total 363 47.6887 11.91543             
 
Problem 3. Is there a significant relationship between pre-service science teachers’ levels of self-efficacy in 
laboratory and their anxiety towards chemistry laboratory? 
As seen in Table 7, according to the Pearson Correlation analysis results, significantly negative correlations were 
found between total scores of LSES and CLAS. 
 
Table 7. Pearson Multiplication Momentum Correlation Analysis Results conducted to define relations of the scales. 
 
  LSES Total Score CLAS Total Score 
LSES Total Score 
X=64.008 
SD=9.672 
N=363 
r= -.547(**) 
CLAS Total Score r= -.547(**) 
X=47.6887 
SD=11.9154 
N=363 
**.Correlation is significant at the 0.01 level (2-tailed) 
5. Results  
The scores that can be taken from the laboratory self-efficacy scale (LSES) range from 17 to 85. In this study, 
pre-service science teachers’ total score of LSES was found as 64.0083. Considering this result, it can be suggested 
that pre-service science teachers have high level of self-efficacy in the laboratory. This result is consistent with the 
results of some other studies conducted by Savran, Çakıroğlu&Çakıroğlu (2004); Sarıkaya (2004); Altunçekiç, 
Yaman&Koray (2005);Denizoğlu (2008); Bal (2010); Turk (2010); Kaya &Böyük (2011). 
In this study, according to pre-service science teachers’ total scores of LSES, female students’ self-efficacy levels 
in laboratory are significantly higher in terms of gender variable. While this result is consistent with the results of 
some other studies conducted by Shahid&Thompson (2001), Üredi&Üredi (2006), Özdemir (2008), Yalçın (2011). 
Another finding of this study shows that grade level doesn’t have a significant effect on pre-service science 
teachers’ self- efficacy levels in the laboratory. Consistent with this result, in various studies, it has been found that 
there is no significant relationship between self-efficacy and grade level (Karaduman&Emrahoğlu, 2011). 
In this study, pre-service science teachers’ total scores of LSES showed significant difference in terms of high 
school type variable. This result indicates that pre-service science teachers who graduated from Anatolian High 
School have significantly higher self-efficacy levels in laboratory usage as opposed to other students who graduated 
from public high schools and teacher training high schools. No significant difference is found between the LSES 
scores of pre-service teachers who graduated from public high schools and teacher training high schools. These 
results are consistent with the results of another study conducted by Karaduman&Emrahoğlu (2011). 
The analysis along frequency of laboratory usage in high school and university education revealed no statistically 
significant difference in total scores of LSES of pre-service science teachers. 
The scores that can be taken from the chemistry laboratory anxiety scale (CLAS) range from 20 to 100. In this 
study pre-service science teachers’ total score of CLAS was measured as 47.6887. Considering this result, it can be 
suggested that pre-service science teachers have low level of anxiety towards chemistry laboratory.  
The results show that there is no significant difference in total scores of CLAS in terms of gender variable. These 
results suggest that pre-service chemistry teachers’ anxiety levels are not affected by their gender. While this result 
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is consisted with the results of a related study indicating no significant relationships between pre-service teachers’ 
gender and their anxiety towards chemistry laboratory (Kaya &Çetin, 2012), another study conducted by Jegede 
(2007) shows higher anxiety levels of female students towards learning chemistry. 
Another finding of this study shows that grade level doesn’t have a significant effect on pre-service science 
teachers’ anxiety towards chemistry laboratory. In another study, consistent results were found (Kaya &Çetin 
(2012). 
The analysis along high school type, frequency of laboratory usage in high school and university education 
revealed no statistically significant difference in total scores of CLAS of pre-service science teachers. 
The findings in the present study have demonstrated that there is a significant negative relationship between pre-
service science teachers self-efficacy in laboratory and their anxiety towards chemistry laboratory. Thus, self-
efficacy could be a negative predictor of chemistry laboratory anxiety, and higher anxiety in chemistry laboratory is 
related to lower level of self-efficacy. 
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